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\ A WDM optical network <:cmpthmg a plurality of nodes, each node conq^ising an 
optical device at wHich n»iltiplexing and/or demuh^lexing operations are carried out. one or 
I more optical anq>liferfi being provided between adjacent pairs of nodes, wherein a first 
apparatus for optical analysis is provided at the site of a first optical amplifier ,q,stream of the 
first node, a second apparatus for optical analysis is provided at the site of a second optical 
amplifier at the dov^eam ourput of the first i«xle. and a durd apparatus for optical analysis 
IS provided at the site of a third optical amplifier further downstream of the first node, where 
kaowledge of the optical signal to noise ratio (OSNR) is desired, wherein the first second 
and third apparatus ^ for measuring the signal level at frequencies both at and in-between 
the channel frequencies, and whei^ signal levels at tbc channel frequencies and between the 
chamiel frequencies at the first, second and ihird apparatus are used to derive the OSNR at 
the third apparatus. 

2- to data 1. whereto tlKcia,^ta optical 

at the third apparatus. 

3: A -twork according to claim 1. wherein the optical device comprises an o^^ 
switchu^ arrangement for the routing or forwarding Of chamois or groups of ^ 

4. A network according to clahn 1. wherein each apparatus for optical analysis 
comprises optical spectrum analysis apparatus. 

5. A network according to clahn 1. Wherein each optical amplifier in the network is 
provided with apparatus for optical analysis, and wherein the noise shaping of all nodes is 

de^nnined from die apparatus for optical analysis at the a^^^^ 
and downstream of each node, 

6. A ZOTIC accotdi^ ,0 data 1. ^ ^ 
aiid dowDstrem, of a node coaiiKjse part of tbe Mde. 
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7. A network according to claim 1, wherein each apparatus for optical analysi 
conqjrises a tuneable filtw and a signal measuranent circuit. 


8. A network according to claim 1, wlierein each node is provided with apparatuii for 
measuring a Q value of the optical signal. 

9. A network according to daim 8. wherein the network flirther comprises apparatus for 
calculating the Q value at each anqjlifier site using the measured Q vahies at the nodes in 
combination the signal to noise ratios for the anq)lifier sites and the node sites. 

\^ A method of determining the optical signal to noise ratio at a location in a WDM 
optical network._lhe network comprising a plurality of nodes-con^irising an optical switching 
arrangement for the routing or forwarding of channels or groups of channels, the method 
comprising: 

measuring the optical signal levels at channel frequencies and at int^-ctuam^ 
frequencies iqpstream of each node; ' 

measuring the optical signal levels at channel frequencies and at inter-channel 
frequencies downstream of each node; 

uaeasuring the optical signal levels at channel frequencies and at mter^channel 
frequencies at the desired location; and 

determining the signal to noise ratio at the desired location using the measured vahies 
thereby taking into accoum the noise shaping of the nodes. 

11. A method according to claim 10. wherein the optical signal to inter-cham«l noise 
ratio (OSINR) is obtained upstream of each node, downstream of each node and at the 
desired location, and the signal to noise ratio is determined at lie desired location using the 
OSINR values. 


12 . A mefliod according to claim 11 . wherein the noise level at the channel frequencies is 
obtained by interpolating from the signal levels at the inter-channel frequencies. 

13. A method according to claim 10. wherein the Q value at the location is also 
calculated, the calculation coinprisiag: 


measuring the Q value at the node upstream of the location; 

updating the Q value using the signal to noise ratio at'the node upstream of the 
location and the signal to noise ratio at the location. 

a WDM optical network comprising a nmMplex^ 
demultiplexing device, fte node including a first optical aniplifier at an ii^ut to the node and 
a second optical amplifier at an output of the node, wherein a fim apparatus for optical 
analysis is provided at d« site of the first optical an^lifier and a second app^ 
analysis is provided at the site of the second optical amplifier, wherein the first and second 
apparatus are for measuring the signal level at ficquendes both at and in-between the chamxel 
frequencies, and wherein outputs of 4e first and second ^arauxs^rovided aTou^uts of 
the node for «iabling.^e OSJSR .to.be detemu^ 

takmg into account die noise shaping of the multiplexing and/or demult^lexing device of thi 
node. ' ^ 

nmltBlexing and/or demiiMptetog devla. the ^^01. amfrising: 
'«"'^»'«-=«ivi« signal level da,, a, ft^eacl«ix^ 
ft«,a«cl« &r tacaaom i„™edi.«Iy ^ of cad, «<«to in me 

P«h of optical 5lg»aa and at a,e locato a. wMd. *e opd«l ^ u, ^ „ 

measured; 

m the paflj of the optical signal. 

.oc«.o.» . a W.M optioa, ™. ^ . ptaali^ oft^fc,. each ™de 

««pn»mg a n-nltiplextag a^d/ot d^utiptati.^ device, the ^aeo. comprtog. 

taput to receiving rign., fcvel data « faqucncie, both „ and in*«.een 
^«»--.« for locicn. iinmediately up«re,n. and downatteam o, each node in *e 
uctwcrit at iocaaon. at .he optical aignal ,0 noi^ raio is «> be n«a«.red- 


# 


a processor for processing the toputs to detemune ifae OSNR at the locattons taktag 
inio accom the noise shaping of the multiplexing and/or demultiplexing device of the nodes. 

A computer prog^m for canying out a method of determining the optical signal to 
no^e ratio at a location in a WDM optical network, the network comprising a plurality of 
nodes comprising an optical switching arrangement for the routing or forwarding of chamiels 
or groups of channels, the method comprising: 

measuring the optical signal levels at channel frequencies and at inter-cham«l 
frequencies upsfream of each node; 

me«„tog tte opticl »^ „ ^ .^^^ ^ ^ 

irequencies downstream of each node; 

frequencies at the desired location; and 

^ de^mining the Signal to noise ratio at the desir^i location ushxg the 
thereby takmg mto account the noise shapmg of the nodes. 

18. A computer program as claimed in claim 17 « 

jnedium. embodied on a computer readable 


